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produce an alicyclic epoxy compound represented by 
the general formula (I): (I) and purifying the epoxy 
compound by distillation and in which the concentration 
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time than the alicyclic epoxy compound as determined 
on of impurities having a shorter retention time than the 
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5, 8, 4a, 4b, 8a, 8b] T*tHn7Mk>, 4 -EX (3, 4- 



WO 2005/090325 PCT/JP2005/005302 
16 

l|^i/y^DA^y)W pWl/>^ U A^+J-/ —)V, 4 - \£ X (3, 4~X^ 

^^y^nA^yjP) if^J/^n^ty-jK 4-tfx (3, 
•y^nA^yjk) ^j/^nA+u-;-^ 4- (i, 2, 2-hux (3, 

4-I^yyi7DA^>JW ) X?JVy^nAW7-Jk 4- (4- (1- 
(4- (3, 4X^yy^DA+yJl/) y^A^yJW - 1 -*3\>W X^ 
jk>^D^yJW y^UA^y-Jk 2-7WI/-4- (1- (3-*3\>P 
-3, 4-x^yy^UA+yJW -l-^WW x^y^nAW;^ 

tbTH MxH 4- (y^PA^yJWfJW y^n^tX 2, 6- i? 
j*?;V-4- (3, 5-^^^y^nA+yjw^l/) i/^DA*t>, 1- 
(3 -v-^nA^rizx;y) — 2 — isf? HA^yJH^ >, 1- (3-y^nA+ 
■fe-;i0 -S-y^DA+y^nAX 1- (3-y^OA^txJW -4- 
y^PA^y;i/7*^>, 1- (3-^nA^t-;W -5-yi7DA^yK 
l- (3-y^nA^txjv) - 6 -^da^>;w\^+j->, 2- 

(3 -v^nA^irx;i/) -2-y^DA^yjk7°DA°>, 3-y^nA^X 
Jl/y^DA^y;i/7iXJW^>, a, a - 5? n^\^ 4 - (a, a- 
^^fJlz-S-yi/OA^xiW^jV) x^;i/^>if>, 3- (3-y?nA 
^•fen;W -3-y^nA^yM>^X 3- (3-^DA+tx;W -3 
- 9 y^U^l/)V^^>, [1, 2, 3, 4, 5, 8, 4a, 4b, 8a, 8 
b] T*tFD7Jl/tI/>, 4- (yy^nA^yjMfiH y^OA^tX 
1- (3-y^nA^tx^) -2, 2-^y7DA^yJ!/X^X 1- (3- 
v^DA^-fex^) -3, 3-yy7HA^yJV^X 1- (3-y7PA+ 
-fex;)/) -l, 2, 2 - h U is?Us\^i/)VX.$>, 2- (4- (3-y^DA 
^--fex;!/) i/^PA+yJW -2-t , y^nA^yJl/7°n/\°>, 2- (3-*3=- 
3 -->^p-\^'kx;P) -2- (3-^fJ^DA+yJk) 7°P/^>&£ 
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v^n^-^rX 1, 2-X7p=^>-2, 2' , 6, 6' 
4' -^f^>yy^nA^X 1- (3, - 
2-->^n^3/;vx^x l- (3, 4-x^'>^n^5/jW -3-^ 
^n^yj^n/^X 1- (3, 4-l|^yy^DA^y;W 

1- (3, 4-l^yy/7DA^) -5-y?nA^> 
;i/^>^>\ l- (3, 4-x^^^^^n^\^r^;W - 6 -^n^v^i/A 

3r1*X 2- (3, 4-l^vy^OA^y;W - 2 - Is*? DA^yJVya A° 
>, (3, 4-x^^yyi7a^\^y)V) y^n^yjl/7xzjw^>, a, 
(a, a-5?*3\H/-3, 4-X^^i7DA^ 
x^;l^>i£>\ 3- (3, 4-i^yy^n^yjl/) -3- 
y^nA^yM>^>, 3- (3, 4-l^->y^nA+yJl/) -3-v^ 
D^V^WN^X 2, 3-X7j^^v- [1, 2, 3, 4, 5, 8, 4a, 4 
b, 8 a, 8b] T*kFn7MI/X 4- (tfx (3, 4-X^yy^P 

•M^W ;WV0 i'i'n^tx l- (3, 4-x.tf*>>ist7U'\*>>)V) 
-2, 2 -tf^v^n^Xl/X^X 1- (3, 4-l^yyi7DA^y 
)V) -3, 3-tfX^^nA^^;i/^^>, 1- (3, 4-x^yyi?DA^ 
-1, 2, 2-hUX^^DA^yjkX^X 2- (4- (3, 4-X^ 

^t^^^da^^jI/) ->^n^\^^;i/) -2-tf5/^n^'>;^aAX 2- 
(3-*3\^-3, 4-I^^^DA+i/M-2- (3-^fJVy^DA 

mm^-tvy^ y\^m(\\)^mmm^fmm^^^j^yy-( yit&m 

09*.fcf, l-7tb+y-2-tFn^y-4- (y^nA^yJW^) 
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DA^X l-7th + y-2-kFD^>-2, 6 -i>*?-)l—4- (3, 

4-7th-t-yy^u^yJW -2-y^DA^yJH^>, 1- (3-tF 
u=f->--4-7-fe h^i/i/^n^\^>';i/) - 3 - D^yj^n/O', 1 - 

(3-tFn+y-4-7-feh^yy^n ^ >-;i/) - 4 - v ^ n ^ 
X 1- (3-kFn+y-4-7th^yy^DA^yJW - 5 
S S)W>9>, 1- (3 - t Fn^y-4-7t h3rX># PA^X/V) - 6 - 
y^P^yM^t>, 2- (3 -t Fn^y-4-7th+yy^n^y 
)V) -2-y^nA+yj^n/^, (3 - b Fn^y- 4 -7-tr h3fX># p 
yyDA^yj^xnj^^X a, a -^v-^ u^l/)V~ 4 - 

(a, a ~ S J^)V- 3-kFn^y-4-7t h*X># U^y)V^)V) 
x?JV^>if>, 3- (3 -h Fn^y-4-7tF^yy^nA^yjW -3 
-S^a-Mf-XV^^X 3- (3 -t Hn^rv--4-7-tr h^pxx^P^ 
isJV) -3-^nA^>jK^X 2-hFn^i/-3-7-feh^>- [1, 
2, 3, 4, 5, 8, 4a, 4b, 8a, 8b] f*kFD7W^X 4- 

(3-hFP^v-4-Tilh^v>'^n^\^^;v) x^p/^-feX 1- (3 
-tFn+y-4-7tF+yy^nA+yJW -2, 2 - HXX^ P^Xk 
X^X 1- (S-kFP^v^-Tirb^X^P^XV) -3, 3-t: 
^yynA+y;V7*^X 1- ( 3 - k F y- 4 - 7t F^ yy^n a^> 
)V) -1, 2, 2-F'JXy7nA^y^x 2- (4- (3-kFn^y 
- 4 h^XX^P^ -XVO X^p^XW - 2 -ky7DA+y;V7 0 
p/\°X 2- (3-^^;i/-3-t:Fn^>'-4-T-feh4 1 >'>'^n^\^>';V) 
-2- (3-^fjl/y7DA^v'JV) :/PAX%£Wtf 6*1-3 = 
^X^n^h^77^^J;t3^WSn5K^K^ ±IE-« (III) T 

g^ns^yx^^; ±fe-i£5£ (id -ensnsii 



WO 2005/090325 PCT/JP2005/005302 
19 

*mm%n±tttmz£%mm^t^i/4kM% (i) ©^tiin^^tt 
wufeMSs mn^M%i&*<Dik&Q!izmmmmz 

(i) T*^n^iftM«^x^>-ft^tt, g p cfimzx Dttti^nsi^ 
^««ioiSft™^K ^ t © k- ^ mmttrsmm m-v mmvmm \zm v x 

19. 5%KT> 0F£L<te, 16. 4%£TF> ^£>£#f£L<te, 13. 0% 

©MfcfcrLT4. 5%£TF> £F£L<KJ:3. 5%«T, 35«b<tt0. 
1 %KTT^ 0 , fiffi (APHA) «J;Dffai<U4 0£JlT, 

ff«&£bT^ A^:i£©M^> WFE (Wiped Fill Evaporator) , F 
FE (Falling Film Evaporator) ©«fc5&#J8$£fggk #-TH^S«, ^SJgfc: 

ffSLVi. *Wil»8&^K:«J:*ifSO*#tbT«, j±#5 0~0. OlTor 
r£?*L<tl, 2 0-0. 0 3Torr, 10-0. 05T 
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o r r , iDlfiS 1 0 0 ~ 3 5 0 TC, b < \Z, 1 2 0 ~- 3 3 0 °C, $ & fcjf 
SKU 1 5 0~3 0 OTCTabS. 
3I^S£ft;UI^£x#*S'fc£J» (I) GP c^*ft«t Dtfeffisnsffia- 

^ <d mmm&m £ n , # x # p v b ^ ^ 7 \z «£ 0 ^ m $ n § m * w 

SftlJfcWWibTH 7teX^^J:D*^>a€fg^$-&S^^ 
X-7AM, 7W-^>«©r«itt^. M*.«x;u*x<7 

AMCUVACURE 1 5 9 0, UVACURE 1591 (£*±, *f^*L)V\J 
CBftl) , DA I CAT 11 (y-(±Mtm±m) , CD-lOll (U— b 
V-ttfil) , SI-60L, SI-80L, S I 1 0 O L (BK±> H§Hb¥*± 
m «P; CAT1 2 (^V^Wtf^tSD , CD-I 

012 (U"-hv-th«) ;^/-^**©SP-15 0, SP-17 0 

1-6 0 L, SI-80L, S I - 1 0 0LfttK\m\Z£V%tt>Zm$i2-®% 
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s £ \z , sft* ^ >fi<&ws&sa ibttthu 7 X ^>'7; a? © 5/5 y 

ML, 0. 0 1-2 011^ ^b<S0. «fcO*fPi;L<teO. 

1 & 3 fi»@Jt@3£T3 21 t^lST^So 0.01 fiM^TT-«^51ft 
WfKfiTU, 2 oaM^Mx.Tia^Lfc±I^t^ i#M^II£>£>ti 
WT'^t £ fcfc, «tl©#l«T^*T©T-ff S L < fcV>„ 

*5SMfc*ViT, W^JiLTm«^^fflT§^i:feT^§c 

3, 3' , 4, 4' -\Zy*-)VT\*7%)V#>W&te&m, tf* (3, 4-5? 
*M^y7i-JW X-x;i/-«tl> fcTX (3, 4-yM^^7i- 
;W 2, 2-fc*x (3, 4-^M+i/7i^) 7°n^> 

-ss7K^^ s l < i mxn 2 mm? 

KzM^lt^ #;i/#*5-;KS (cooHl) m-rzit&m 

®^f*#0. 5fiM%KT 0-0. 5fi*%) , mz.0. 411%^ 

T (BP*,, 0-0. 4£S%) ofeo&ffi^r*. #;i^5^a^«^o. 

+ 5-;PS (COOHS) ©ttiibtlt il«^J«fbT0. 3fi* 
%KT (fip-fe, 0-0. 3M*%) , #fc0. 2 5S»%^T (K. 0-0. 

2 5fi«%) cDfe<JD^iBlcDaftte:«J:DjfSLVi. 
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3ffl*®Kft#*&£©jfc&o. 3~o. 7^)]/<Dmmtt%z-tfim^h\,\ o. 

3 ^:^*^TMfttt W+^T^ D , 0. 7^;i/^0^§i:, *SiS©^fe7X 

~0. 6^;P©tgfflT*^)c 

««LTte, ®««£LT1, B-iWfcfS^n (5, 4, 
0) ^>ft>(DBU)fflJ;^75^ftWh'j7x-;i/7tX7>f 
■7-hr>7xnJl/7)sX7^-'7A, xh7 7xx;i,#U-h©J;5&W$y 
#j, 2 - * 5^;W 5 ^V-;l/^©-f 5 W-)Vfc^®1& Ettm ^ & 5 

Jfll>T*>3£L£A&V>. E^itLTEl ±fE5£ (I) TSSnSfl&lljSx^ 
Mb^tJ^fi-^H^iJO^-ltil 0 0Sag|5SfcD, 0. 4~2 0fi*^©ISH 

77iy-JHx^y|fIi 7srM>Il*4y ttflg , 7xy-;W^7 7 

'>*MB, hU7i7-JW3'>IX^yiE 7J^Wb>J7iy-jk^ 
^>^x^« h'J7y>ittx*^yfE yyi/O^/^/i^ 

tt7xy-;nax^^SfI^>W6n, ;i:ns©x^e4iJiS§£> lSjgx 
iflBEWfcfc, ^v^iJy^xXrJK hU^Uv^x^ 
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ysy^^y^n A^it >m<otf u v swr 5 Mtig, h u ^ u 

vv;1/X-t-;K h U t Kn+v'tf 7x^ h U 5/^;Vx-x;K HJ fc H 
n^y7x-;W^yhU^'J v-S^X-^k ^U"feU > h U 
xJk 2- [4- (2, 3 -x#^>7°n^» 7xx;i/] -2- [4- [l, 
l-tfx [4- (2, 3-x^>7°n^><0 7xx;H x?;y] 7xx;kl 

7°nAX 1, [4- [1- [4- (2, 3-X:^>7°ntf^» 7 

x-JP] -1- [4- [1- [4- (2, 3-X^>7°P#^» 7x"JV] 
- 1 -;Wyx^;i/] 7x-JI/] x^;i/] 7x7^/] - 2 -7°n/w-;^© 
3 WMx#^i/|f II, fb5k FD^y7x-JH^ h v^;kx- 
x;k f h7^'JyyJK>V'7iyx If X W/)V*sJ -)Vr V ?tfVis?)V 
x-T-;]/, f h y F^y t'7i - 4»#^ y|E 3, 4- 
i^yy^nA+^W^l/S 4' -i^yy^OAWrJWM 
+y^b (y^;Wb#iit«n^-tK F 202 ip) , U^>^x^ 
**>F (y^ir;W[^IIg§H?n^lM F 3 0 0 0), e-%7uyi7 \>>j£ 
tt3, 4-x#*$/S'£nA3r-fex;k?Wl'-3 ', 4' -x^i/v^n^ 
-izx;k*;kj^>k-F (^x-;Wb^ll!«n^iM F 2 0 8 1) , 

(3, 4-l#+5/«>^nA^>W^) 7yA-F (flIAtf, nxx}->#- 
;HFlERL4 2 2 7f) , X^MC3 -^OA^ty- 1, 2-$>#;i/' 
^>g?t:X3 - y7DA^t^MfJHXrJH5j;^£7) s -#7°n^ h> 
Him (^tmill rx^ U-FGT3 0 lj fGT 3 0 0 , 
£ J^x^vftT^ >t- h^77Jy^>^T- F - 3 - y^nA^rjW 
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-H TGT4 0 1 j fGT4 0 0>"J-X) fi^CKx^yf 

&mmi o oiii4>o-9 oa*gp, ts-^v<\t, 15-85, 

<«, 2 0-8 0^4 

-east), 9 0SS^^®^§i*fgi^©iaMra^X^^Mb-&%tJ;2)» 

5 - 1 8 0 °C, £ 6 fcfcF* L < 3 5-60 "CT\ «f fcftM 3 0-3 0 0^ 

?f « mum < , «ft?Mlg^f£Vi^^«MBtF^«* < , ItiltS £ 

IfH -^Sft («g3 0~2 4 0t, fr£;L<tt3 5- 1 8 0 °C, 
£ 6 W?£ L < tt 3 5 - 6 0 "C, ffiftNPM 3 0 - 3 0 0 £h jf £ b < \Z4 5 - 2 
40^ ^?»«L<H6 0~12 0^) Stirfeft, (figft 
U&6 0-2 4 0°C, ^Sb<(J90~2 0 0t 1 £tMcff£b<tel 2 0-2 
0 0°C, Sft^M3 0- 1 8 0fl\ »^b<«4 5-1 5 0 #\ £&fdf?£L< 
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&6 o~l 2 0#) *froT«ft;^MdJje^f^:Vij;5K:"r*<odW*L/Vi. 

ftiO^&HSiltfeTfrS. IfiiiOl^fi, 50-1, OOOKeV© 
fgH©X^;V^-^jfo«^^fflV^ 2~5Mr a d ©MM*£-f 3 £ 

*l^o as, 7>yaiA8 o~3 o ow/cmiMitmt^ns. 

*56^©-i8^ (i) ^mznzmmmm^^i/tt^z® ^tcmmmmo 
MtLT\z, mmM±un, mmy<ovj±, mm->~h, mmmwm, mm^ 

ff^ftfc;«iF B , mm, mum, mm&&&xmmm&*fii3m*<Dmmmz 
(i) TS^nsiimsi^^^M}! mtirauTjjtii#»»:^t 
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<GPCM> 

ifflltl/T, JB3S5£X#*$/ft£W (I) 0 . 04g&Th7tHD77> (T 
HF) 2 gfc»#U ?LgO. 5 0 /im©7^M [D I S M I C 1 3 J P 0 5 

o an, jfc&ttffi (80 at] T5iiT«>o #e>nfcHi^x^^b^(i)©T 

iI:HLC- 8 2 2 0 GPC Dfcy- «] 
^ttiS§ : *3SJB3m (R 1 tttHS) 

7>iJ7A:TSKGUARDCOLUMN SUPER HZ-L 4. 6 
mmX 2 0 mm 

*7A:U->^i TSK-GEL SUPER HZM-N 4. 6 mm 
X 1 5 OmmX 4* 

U7 7^>Xi TSK-GEL SUPER HZM-N 6. OmmXl 
5 OmmX l2fc+TSK-GEL SUPER H-RC 6. OmmX 1 5 0 
mm 

tl^StMjg : 4 0 °C 
&MM : THF 
IliSi: 0. 3 5m 1 
K»^A4 : 1 0 At 1 

f-zmmmm nn&xmi o#~2 e# 
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g«:Gci4-Bsa (mmmm) 

*7A:Thermon 3 0 0 0 / 5 % S h i n c a r b o n A 2.6 
mmX 3 m 

&mmm 4 0 m 1 

m%)± : 6 0 kP a • s/cm 2 
7KSfffi : 60kPa • s/cm 2 

tlMflS : 6 0 °C X 2 ^ffijfll 1 0 °C/#T 2 5 0 "C £T'#?M L2 5 0tX 

1 

ffiAPM : 2 5 0°C 
ttlU8Hiil : 2 5 0°C 
*fctB§§ : F I D 
RANGE : 10 " 3 

f-^lllS : C - R 5 A 
Min. Area: 100 
SLOPE : 700 
DRIFT: AUTO 

mmi i ) 

%ZftWL&HfiL, Wt^ry h»x.fc3 0 0ml Xf> 
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14k g/B#Tf±^^^BffilS^^^^a^ 4 5'CT i KjS£fTo&. KJS 
W10. 1%, 7th7JVrt h 4; Ey^-7tf- h 2. 2%, M 

mwm. mm, a**x««^fc3y y wkd^^ hm^7 

^xnt7jc3 6 g, Sit»**^-hU^Ai 2. og, ^yyntfUx>-4, 4 
' -vv^n^^ity-Jl/ (7Jl/HU^«) 5 0 0 g, ililTVMyV 
1 5 0 (X^V>^g) 5 0 0 g^Jn^Tl 0 0t:T«M$irfe o 7jc©g 

*ff 9 6%©i|X$-e2 ? 2-tfX(3' , 4' -~>^ n^-fenM y 
n/1>#£fi6LTH&. #e»nfcS^», M«^T5 0 0ml©-ft 

4' -y^DA+t-JV)7"nA'>3 8 7. 0 g^#, f©!M9 6. 1 XT?& 
ofec £©2, 2-tfT, (3' , 4' -v^n^-fc-;]/) 7'n/^lOOg, @^ 
ixfjk3 0 0g£tftte<h|Wtfi<Dl U 7 hJKDyt^r^ h^77X3i:{tM, 
&*£m*BBBtei&£&#&#e., raft©?SS§3 0 -5 fc*$J 2 B#M 

wt\ sbm i Tt#e»nfc7^^^K^t^^^vi«m©«x^;w«3 
0 7. 2 g mmmmrn-. 29. 1%, ?k^«o. 47%) ^iTLfc » 

MTHTft, 3 0t:T3BtWfML«^H7tfeo $6t3 0°CT«H7 
?&£7K&U 7 0r,/2 OTo r rT?IBM£*£fTofc&, WFEMSll^fg^^ 
TMMl 8 0^, j±#4To r rCiragb, Ji^xsJ^ft;^ 

( I A) %±),mttm& 6 9.6 g£#&. Kl^^yft^ ( I A) 
«5£ (I) fcWSX*s-C(CHa) a - R^R^^K^^^II^x^^Mh 



WO 2005/090325 PCT/JP2005/005302 

29 

#e>nfcMn n n©tt^^ ^'>7>tt**flei 2. 4% (suit: is. 5% 

%) , Ml, 8 9 0 c P (2 5°C) , fiffl (APHA) 1 5TfeD, 'H-NMR 

2. 9-3. 1 p pm#ICl^^yffi: ft*t§7°n h>©h°-^©4« 

A) J:Dt)?§ffiB#^©@^ift^T»^©Mttffiai:bT5. 2%, #X^PV 
h^77^*ftcj:t)^ai$nsfli^x#^rMt;^ (I A) «fc rj feffi^lH© 
«W»B«M^12. 1%. «ffW#M©^«|wi2. 3%tloL 

[«f!l2] 

JfriflE, ilgfK S*#X««>Lfc3Us/h;^^^ryhf*ff77 
4* -S?^nAW-^^>3 0 0 g, h;VX>6 0 0 g, A 0 

5 h;vx>x;i/*>i?3 g^jp^ri i o°c-e«^$i±rco 7}<©^tii«< 

9 6%0»y (3, **>#£ffc LTV>&. 

ttJI&ttm&@L»&&9 6. 8X0tefe3W«tf*0^ (3, 4-y?D^t- 
;P) ;*^>£2 6 9 gf#fc„ 

cos? (3, 4-^i/nA+iz-jp) o o gt^mx5 1 ;V2 o Qg%m 

Ej£^|*|0i&*#2 5°Ct^§J;5^^3B#f B ^nj-T, «M 

iT?#6nfc*^&^RWc-&*feViasstowifcx5 i ;pis*2 7 6. 2 g m 
mmmm: 29. 1%) ^siTUfc. mmmmrmrm, 3 o°cr mmm^L 

BLfo&mTLtCo ZB\Z 3 OWKJ^mrm^mb, 7 0°C/3 OTo r r T 
Jttffi»*ffofcft, JnMJU 8 0°C, £EA5To r r©MT, WFEifl 
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tco mm^t^zsitft^ (ib) (i) \zm%xtf-cH 2 -, r^r 

^y7>iSI^14. 5%, teJt2, 190cP (2 5°C) , feffi 
(APHA) 2 OTSD, 'H-NMR*5 5 4. 5 - 5 tfj£ S*T& 

V-PtfUUm&L, 6 2. 9-3. 3#jfit:x^i/S}:^t§^n h>© 

*isik£® (IB) J;Dfef§tt5^ra©MV^^»^©««®mT3. 7 
%. ^^^nTh^^7^if^J;0^[iS$n§»5tx#^^b^ (IB) «t 

vb{mmm<Dm^immmfim7 . 1%, M^F^*«©tijt«iwi2. 8 

y*» 4oogMtuvMyyi5o (i^y«l) 5oo g £ 
ffiffibfcflfitt^jfiM2tm«iK:ffv^ (3, x;^* 

>3 3 0 g^ 2%T&-3fco 
£©KJ»1 0 0g»li^3 0 0 g^MB<i:mi©l Uy b)V<D*S*rtr 

o °c fcfc* «t 5 left 2 Wc&BW l Tl#6nrc7jc^^«6Dt^*^v^ 
^©^I6lf«2 4 2. 7 g (iSBt8t«S : 2 9 . 1%) £?TFb£o » 

mmmrmrm, ^ovr^mmmLK^mvrc. sen 30 treats 
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#&£*B£U 5 2. 9-3. 3#ia^X#^vStfi*T^7°P h>©b°-^ 

(IC) «t0t>^a™©^^i«^fi^©*^ttS«[jtT?3. 5%, # 

TsZu^v^yymmz&.vwi&^num^t^i'^m (10 j:o*># 

^«\ MfK »^AW^ft^fc3U^h;KD^^^r^b##7 
5X3t7fC7 2 g % 5^M7]<*^hU r >A2 4. 0 g, -f yynh°Ux>-4, 4 
' -s?^nA+U-y-;i/ Cr;H*Uv^«) lOOOg, iitbTVM^ 
V 1 5 0 (X£ 7 1 0 0 0 g^JP^T 1 0 0°CTl^KK^2ii-fco 

—T^*fSfTofctCl5, 9 6%0JR$T2, 2-tfX(3* , 4' -v^n^ 

l©-f*>SS»*T?«s»bfc«, W«SS*MJBE^@b^fe^^©2, 2-tf 
7,(3' , 4' -'^n^t-)W^n/0 7 7 4. Og^i, f©MS9 5. 

£©2, 2 -EX (3* , 4' -5/^DA+t-;W 7'u^>3 0 0 g, « 
X9^6 0 Og*itjEtK§©liJy WP05>*>ry Mitt77X3fcttM, S 
MiSm^©MS&3 0"Ct^^J;5«2B#ra^ 

1 • 6 g : 2 9 . 1 %, *^10. 4 7 %) £iSTL&o «m 
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f#e»tlfe®,a©tt^tt, ^^v-^>m*itSl 3. 4%, ttftl, 9 4 0 c P 
(2 5t) , (APHA) lOT^D, 'H-NMRfr£ <5 4. 5~5ppm# 

ifi©I^SB— m^fc^^-TSlf-^^^L, 82. 9-3. lppmlfc 
^yStifi*t^7'n h>Ot°-^ nfca JlCDtf, GPC^ 

«ft«fcD«ltHSn*IIB3RSX3i?^i/ft:^i» (I A) .fcOfc^ffll^fflOMWirSH* 

aiaSx^*^^ (i a) «t d huw m m^m^^mmm^m 1 . 2%, ^ 
urm mi*, mmm. &mmxm&m%.it3Vyh)v<D*?*r>rybtt%y 

7X3t*7 2g, ttlft**:*- h U £A 2 4. Og, -f V 7 □ b° U x>- 4 , 4 
' -s?^^n^u-/-;p (T;i/FUy^M) lOOOg, mmtLxv)V^y 
VI 5 0 (X^VXb^Sg) 1 0 0 0 g£Jp*.Tl 0 0t:T)&7kM^$1iTc o 

Tfc OS ffl < ft o fcH# j&TSjfcfcT £ h fee £ P7h^7>f 

~-X*ftffi%ft-DtctZ.Z, 9 6%0«$T2, 2-tfX(3' , 4' -y^n^ 
irx;W 7° P A° > bt^L l^nfcOT^, ^IM^T 5 0 0m 
1©^>»*T»L/c^ «)P£MHi^b^fiM^0 2 ) 
X(3' , 4' -^nA^-;i/)^>7 7 4. Og^ ^Oi«9 5. 

£02, 2 -EX (3' , 4' ->>^nA+») 7°n/t>3 0 0 g, g£H 

o og^mmtmrnv 1 u y h;vo>^y h#t7 7X3i:f±^ a 
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£7jc$5fcU 7 0°C/2 0 To r r T1&»£Ito 0 ^©^1/^- 

~>a t >MM^^TM^2 lOt, E*2Tor rT§£«£fi"-V\ #e,n 
&f&ffli&£2jn$i&gl 8 0°C, J±*5Tor r ©&#T, WFESii»l; 
TigblKX^^yft^i ( I A) tt5l n n p 17 4. 7g*#fc. # 

BnfcMn D p©tt^«, t+y7>IIISl3. 1%, M2, 240cP (2 
5*0 , -feffi (APHA) 15TSD, 'H-NMR^Sfl 4. 5~5ppm#ifi© 
ftlH5=.S^K:S**rSlf-^35««*b, 5 2. 9-3. lppmffiCX^ 
->£l:a*t§^n h>©t 0 -7©«^lliI£tifco GPC» 

cfcD^ffi^n^jji^x^^Mb-a-ti (i a) j: d fe^m^w©^viSf^*^ 
^oggiffiittt2, 3%, ^^n^h^77^tc«to^wsnsiii3ss; 
x^^->^«i (i a) £Qhuwmm®m^mmmmtfmi. 1%, bos* 
r^«©««^io. o$5-e&^&. 
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2, 2-ifX (3' , 4' -v'^n^tXJW 7°n/1>10 0g, Mx^;i/3 
0 0g£ftfc#., raF t 3©?^^3 0'Clia§ 

j:5fci?j2Btra^HtT, M»nT#^nrc7X^^^K^t^^^v^«m©^ 

Sxf^S 3 0 7. 2 g : 2 9 . 1 %, 7j<^*0 . 47%) § 

tiTLfco «mMTHT^ 3 0'CT3S#^«bSJ!S^Tbfcc £Sfo3 
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0 %T&ofc„ 
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T4^»JilLS«^7bfe. ^6t3 0 , CTK^#IT«4*«5U 70t/ 
3 0 T o r r T«$J£frV^ JjgSS:i£x#* 5/fl5^l» ( I B) S^tr^fiJc* 10 6. 

5 9 0 c P (2 5°C) , -feffi (APHA) 1 lOTfeD, 'H-NMRjfc 6> 5 4 . 5 
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*+->Sl:S*tS^n H>0lf-^<0£j&)W*aB£ft&. GPC^ 
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Ptf^HnWOitXfJ^i2 4 2. 7 g (Hill : 2 9. IX) S 
iTFLfc. ii»iTiTI, 4 0'CT4Pt»^bM^^II7L'fc D 3 Sic 3 
0 t}T?fira£*ifeU 7 0°C/3 0Torr "TlKififtSff fl|3g^X#^Mh 

^(iomM97. ogs^fc. n^ntc^m^'Mm, 
mmmmi o. 8%, «6, 7 0 0 c p (2 5°o , m (apha) sot 

'H-NMR^e. 6 4. 5-5#ia©=a^^ft*T^b°-^^S«^L 
5 2. 9-3. 3#iiIX^yS[:^t§^nh>Ot'-^«DWliS 

fe^mB#r B 10@l^iSJ^«^©MttMTOT-l 3. 2%, ^^D?h^7 

*«S^5. 2%, £j&*M#»&0«&«EI2. 2%T-^^fe 0 

[Jfc«0S4] 

0%©^{b7K»7Kl 6 7. 7g, 7'ak"t>i2 0 0 g ) «0. 4 
5g^2 5tt'6i«U a^nb!^->»*^fifcbfca, ^>if>7 0 0 g 
TJfta&frV*, »*18. 8%(Dii^nH^>^©^>^>» (*#0. 4 1 
% ) £f#fc 0 «M 1 TttJi! b& 3 U y h )V<0 V * >x v h tt7 7* n fcHJfcfcl 1 
T£-j£bfc2, 2-fc\X ^P/^lOOgStt^fc*. 
fc±Eifi^PfcT^->ifeO^>-tf>»«5 3 9. 5 g^ Kffr^l*3©i&S£4 0"C 

»Tbfe. £ 6 1£ 4 0 °CT«€r7]c^b, 70t/20Torr 7?JMft»*ff 
K ii«4yft^i| ( I A) ^ ttf 10 1. 5g£f#fc 0 #e,nfc« 
fcOttttte, t4->7>IIH8, 6%, Jftftl 7, 6 1 0 cP (2 5°C) , 
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tf^v^* ( 1 a) «fc d fe«^#p^©Mv^M^«^iwi 10. 2%, Km*m 
±m<D£5\z&7i<.ftttm<Dm7utt>M&m^Ttt*i/7>nm* fits, 

[Jt«M'5] 

6 0%ilitti3 0 0 g 1 Si2 8 0 g^3 0tT3W^U SB^StS 
Sil^JH 0 0 0 gTWW&ffVi, XI2 1. 8%©iiltM©i^ 
mx^;l/« 8 . 5 %) 1 1 U y h;K05>* 

yh#77X3l:, «MlT^bfc2, 2-tfX(3' , 4' -y^n^t 
-JH^D/OlOOgSffcM. iUl2 1. 8%©ii«««X^« 
4 10. Og (7jc^8. 5%) £Kf&3R|*3©iIg*3 0 1: J; 5 fc$J 2 B#ffi 

0 , CTa***«sU, 7 0t:/2 0 To r r TJR<£»*ffV>, IIStiCx^Mb 
£tt ( I A) £^tr£fcfij£ft 6 5 . 7g£#fc fc&n&£j£*©tt!R«, t^->7> 
»«4. 9%, Ml 6, 0 0 0 c P (2 5°C) , MS (APHA) 2 6 0 
T$>D, 'H-NMR/^e <5 4. 5-5 p pm#jfiO^=i^l:S*nt-^ 
^Slt^b, 5 2. 9-3. 3 p pm#si:i^+^}:i*t^yn h>0 

tf-f ®£j&tf«»BBsn&. gp c#*r £ «fc ofctasnaiisspSxtf 

( I A) «fc 0 %>*tB^flWO0ViS^*^©«m*fflaiJtT 3 5.2 
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W^tt©^<hbTTMAtJ:§^^xfsMit (Tg) tKrW*6#tt^fflS 
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Tg$l5t$£; : J I S K 7 1 9 6 KS^TTMA/S S 6 1 0 0 (-fe-f 3- 
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T£3o R 1 ~ R 1 8 ^n^tl[WI-TSoTfetooT^TfeJ:V^ ^n?>tt, 
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